Functional evidence for a role of vascular chymase in the production of angiotensin II in isolated human arteries.
In human arteries, angiotensin-converting enzyme (ACE) inhibitors incompletely block the production of angiotensin (Ang) II from Ang I. This ACE-independent production of Ang II appears to be caused by serine proteases, one of which presumably is chymase. However, several serine proteases may produce Ang II, and the exact role of chymase in the vascular production of Ang II has never been directly evaluated using selective chymase inhibitors. Rings of human mammary arteries were subjected to either Ang I or the chymase-selective substrate [pro,(11) D-Ala(12)] Ang I in the absence or the presence of the ACE inhibitor captopril, the serine protease inhibitor chymostatin, or the selective chymase inhibitor C41. Captopril only partially inhibited (by 33%) the response to Ang I. In the absence of captopril, C41 markedly reduced (by 44%) the response to Ang I, and this effect was identical to that of chymostatin. C41 also significantly reduced the response to Ang I in the presence of captopril, although this inhibitory effect was slightly less than that of captopril in combination with chymostatin. [Pro,(11)D-Ala(12)] Ang I induced potent contractions that were not affected by captopril but were abolished by chymostatin and markedly reduced by C41. In addition, we found that prior treatment of the patients with an ACE inhibitor did not affect the in vitro response to Ang I (in the absence or the presence of captopril) or to [Pro,(11)D-Ala(12)] Ang I. Our results reinforce the hypothesis that chymase is a major serine protease implicated in the ACE-independent production of Ang II in human arteries.